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Abstract
Objectives
Nephrolithiasis is a common disease, and Saudi Arabia is among the countries with the highest prevalence of
nephrolithiasis. Obesity is one of the risk factors associated with the increased formation of renal calculi. We
aimed to assess whether obesity also increases the recurrence rate of nephrolithiasis.

Methods
We retrospectively identified and collected data of 283 adult patients with renal stones who were managed at
our hospital from November 2018 to November 2021. The demographic information, comorbidities, stone
burden, and treatment methods related to them were identified, collected, and analyzed. Moreover, we
performed the chi-squared test (χ2) and multivariate logistic regression analysis in order to assess the risk
factors (i.e., independent predictors) of recurrence among the studied patients. Additionally, the odds ratio
(OR) was calculated at a confidence interval (CI) of 95%. A p-value of less than 0.05 was considered
statistically significant.

Results
Of the 283 adult patients we analyzed, 35 did not meet the criteria of our study and, consequently, were
excluded. Therefore, we ended up with 248 patients, of whom 179 (68.1%) were males, 131 (52.8%) had a
previous history of renal stones, and 90 (36.3%) had chronic illnesses. Moreover, the mean age of the studied

patients was 48.91 ± 14.51 years, and the mean BMI was 29.44 ± 6.1 kg/m2. It was found that most of the
patients (35.5%) had only one stone, while 23.4% of them had more than 5 stones. Furthermore, the
majority of the stones (35.9%) were medium size (with a stone diameter of 10-19 mm [1-1.9 cm]). We did not
find a relationship between obesity and the recurrence rate of renal stones. However, there was a significant
association (p < 0.05) between the recurrence rate and Saudi nationality, chronic diseases (more specifically,
HTN), unilateral stones, and a stone diameter of 10-19 mm (1-1.9 cm). Additionally, we identified diabetes
and the kidney as stone location factors that are associated with less recurrence.

Conclusion
Although obesity was reported to increase the risk of renal stone formation, we did not find it to be
associated with an increased recurrent rate of the disease in the Saudi Arabian population, which is
inconsistent with other studies conducted in this area in other countries. Therefore, larger studies are
needed to prove this finding.
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Introduction
Nephrolithiasis, also called renal stones, refers to the formation of crystal calculi in the upper urinary tract.
The calculi contain calcium or phosphate minerals in addition to the organic matrix, which is composed of
proteins as well as glycoproteins and are caused by the supersaturation of the minerals in urine, leading to
the formation, growth, and aggregation of crystals [1]. In total, 40% of renal stones are asymptomatic, and
the common symptoms reported by patients include sudden onset, colicky abdominal pain located in the
flanks or anterior abdomen, urinary urgency, sweating, hematuria, nausea, and vomiting [2]. Nephrolithiasis
is a common disease, with a five-year recurrence probability of 50%. Moreover, it is more common among
men than women, as approximately 13% of men and 7% of women are likely to develop this disease in their
lifetime [3].
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Over the years, the incidence of renal stones has increased owing to factors such as the increase in obesity,
diabetes mellitus, and hypertension, along with dietary changes [4]. Such an increase has had major public
health implications, as the cost associated with renal stones in the United States alone increased from US$ 2
billion in 2000 to over US$ 10 billion in 2006 [1,5]. Moreover, renal stones predispose the patient to chronic
kidney disease (CKD), end-stage renal disease (ESRD), hypertension, and metabolic bone disease (MBD)
[6,7], all of which lead to further devastating sequelae such as the need for renal replacement therapy and an
increased risk of osteoporosis and fractures.

Furthermore, renal stones demonstrate demographic, geographic, and seasonal variations, with countries
that have hot, dry climates (such as Saudi Arabia) having higher prevalence. Besides, more cases are reported
during the summer months [8,9]. A prospective study involving 4827 patients and a 46-year-long follow-up
period concluded that obesity and weight gain increase the risk of renal stones, and the effect is greater in
women than in men [10]. The overall prevalence of obesity in Saudi Arabia has been estimated to have
increased from around 12% in 1992 to 41% by 2022 among men and from 21% to 78% among women [11].

Additionally, a Saudi cross-sectional study involving 173 patients, which was conducted to examine the
relationship between obesity and renal stones, concluded that not only does obesity increase the risk of
developing renal stones, but obese individuals also tend to have larger stones than their non-obese
counterparts [12]. The lifestyle of obese individuals, centered around increased consumption of salty foods,
fructose-rich beverages, and purine-rich animal proteins, may partially explain this mechanism. These have
also been shown to induce urine supersaturation and changes in urine pH, which, subsequently, leads to
renal stone formation [13,14].

Since there is a clear link between obesity and renal stone formation, our study aimed to investigate
whether obesity also affects the recurrent rate of the disease. Some previous studies found a link between
weight gain and an increased risk of renal stone formation, while others demonstrated the impact of obesity
on the size of renal stones. Therefore, by investigating the link between obesity and the recurrence rate of
renal stones, weight reduction programs may turn out to be a neglected aspect of health management that
can optimize both the quality of life of the patients and the associated cost of renal stones on public health.
Thus, this study aimed to assess the relationship between obesity and the recurrence rate of renal stones.

Materials And Methods
Study design, setting, and time
After receiving ethical approval from the Research Ethics Committee at our institution (Reference No 143-
22), we conducted a retrospective study at King Abdulaziz University Hospital (KAUH). The data were
collected between December 2021 and September 2022.

Study participants
The inclusion criteria were patients who were admitted to KAUH from November 2018 to November 2021
with symptomatic nephrolithiasis confirmed by radiological imaging. The patients were adults (i.e., over the
age of 18), and both sexes as well as different races were included in the study. However, the patients with
conditions that severely increase the formation of renal stones such as cystinuria (an inborn error of
metabolism) and renal tubular acidosis were not included in the study. Additionally, the study participants
with missing data were also excluded. Initially, there were 283 participants in the study, out of which 35
were excluded, which left 248 patients for the analysis.

Data collection
A retrospective chart review of the hospital records of the included patients (N = 248) was performed, and an
electronic data collection form was employed to gather information concerning the patient’s height, weight,
demographics, comorbidities, complications, diagnostic modalities, stone burden (i.e., number, size,
location, and bilaterality), and management were collected. The BMI was calculated based on a patient’s last
episode of renal stones, and recurrence was defined as having a previous history of symptomatic renal
stones preceding the last episode. It should be noted that stone composition is not frequently performed at
our institute; therefore, it was excluded from the study.

Data analysis
The data were analyzed using SPSS version 26. In order to test the relationship between variables, the

qualitative data were expressed as numbers and percentages and the chi-squared test (χ2) was employed. On
the other hand, the quantitative data were expressed as mean and standard deviation (mean ± SD), and the
non-parametric variables were tested using the Mann-Whitney U test. Moreover, a multivariate logistic
regression analysis was conducted to assess the risk factors (i.e., independent predictors) of recurrence
among the studied patients. Additionally, the odds ratio (OR) was calculated at a confidence interval (CI) of
95%, and a p-value of less than 0.05 was considered statistically significant.
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Results
This study included 248 patients, whose mean age was 48.91 ± 14.51 years and mean BMI was 29.44 ± 6.1

kg/m2. Out of these patients, 68.1% were males, 66.9% were Saudi nationals, and 77.4% were from Jeddah
city. Additionally, only 0.8% of the patients had a first/second-degree relative who was diagnosed with renal
stones. About 36% (36.3%) of them reported having chronic diseases, with DM and HTN (24.6%) being the
most common (Table 1).

Variables No. (%)

Age (years) 48.91 ± 14.51

BMI (kg/m2) 29.44 ± 6.1

Gender:  

Female 79 (31.9)

Male 179 (68.1)

Nationality:  

None-Saudi 82 (33.1)

Saudi 166 (66.9)

Residency:  

Jeddah 192 (77.4)

Outside Jeddah 56 (22.6)

First/second-degree relative diagnosed with kidney stones:  

No 246 (99.2)

Yes 2 (0.8)

If yes, state how many family members (one/two/three/more):  

One 2 (0.8)

Chronic diseases:  

No 158 (63.7)

Yes 90 (36.3)

If yes, specify:  

DM 61 (24.6)

HTN 61 (24.6)

CVD 5 (2)

Recurrent UTI 5 (2)

GIT disorders 5 (2)

TABLE 1: Distribution of the studied patients according to their demographics, family history of
renal stones, and chronic diseases (no. 248)
BMI: body mass index; DM: diabetes mellitus; HTN: hypertension; CVD: cardiovascular disease; UTI: Urinary tract infection; GIT: gastrointestinal tract

Table 2 demonstrates that the most common imaging modality used to confirm the diagnosis was the non-
contrast-enhanced CT (NCCT) scan (96%), and 77% underwent ureteroscopic/laser fragmentation as a form
of surgical management. As regards renal stones, the most common location was the kidney (42.3%), and for
those having stones in the kidney or ureter, 63.3% of the stones were unilateral. Moreover, most of the
patients (35.5%) had only one stone, while 23.4% of them had more than five stones. Besides, the majority
(35.9%) of them had a stone diameter of 10-19 mm (1-1.9 cm).
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Variables No. (%)

Imaging modality used to confirm the diagnosis:  

Abdominal plain X-Ray 57 (23)

Non-contrast-enhanced CT (NCCT) scan 238 (96)

Ultrasonography (US) 26 (10.5)

Type of surgical intervention:  

Ureteroscopic/laser fragmentation 191 (77)

Retrieval/percutaneous nephrolithotomy (PCNL) 42 (16.9)

Shockwave lithotripsy (SWL) 3 (1.2)

Medical/conservative treatment 13 (5.2)

Stone location:  

Kidney 105 (42.3)

Ureter 64 (25.8)

Kidney and ureter 82 (33.1)

If the stones are in the kidney or ureter, are they:  

Bilateral 90 (36.3)

Unilateral 158 (63.7)

Number of stones identified through CT scan:  

1 88 (35.5)

2 52 (21)

3 24 (9.7)

4 15 (6)

5 11 (4.4)

More than 5 stones 58 (23.4)

Diameter of the largest stone identified:  

≤ 5 mm (0.5 cm) 60 (24.2)

6–9 mm (0.6-0.9 cm) 70 (28.2)

10–19 mm (1–1.9 cm) 89 (35.9)

≥ 20 mm (2 cm) 29 (11.7)

TABLE 2: Distribution of the studied patients according to clinical data related to the
management and type of renal stones (no. 248)
CT: computed tomography

Among the studied 248 patients, 131 (52.8%) reported a previous history of renal stones. Out of these, 69
(52.6%), 21 (16%), 26 (19.8%), and 15 (11.6%) had this occur once, twice, thrice, and more, respectively
(Figure 1). Table 3 demonstrates that recurrence was significantly higher among the patients who had
chronic diseases (especially HTN), a stone location other than solely the kidney, unilateral stones, and a
stone diameter of 10-19 mm (1-1.9 cm; p < 0.05). On the other hand, a non-significant relationship was
found between the renal stones recurrence the and patients’ demographics, family history of renal stones, or
other chronic diseases (p > 0.05). The relationship between the mean BMI and the clinical data related to
renal stones is illustrated in Table 4, indicating a non-significant relationship between the mean BMI and all
the clinical data related to renal stones (p > 0.05).
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FIGURE 1: Percentage distribution of the studied patients according to
recurrence (previous history of renal stone) and recurrence frequency
(No. 248)

Variables

Recurrence

χ2 P-valueNo Yes

No. (%) No. (%)

Age 48.85 ± 13.32 49.03 ± 15.55 0.12* 0.899

BMI (kg/m2) 29.48 ± 6.21 29.41 ± 6.02 0.13* 0.895

Gender:   

  1.03   0.309Female 41 (35) 38 (29)

Male 76 (65) 93 (71)

Nationality:   

  3.26   0.071None-Saudi 32 (27.4) 50 (38.2)

Saudi 85 (72.6) 81 (61.8)

Residency:   

  2.88   0.09Jeddah 85 (72.6) 107 (81.7)

Outside Jeddah 32 (27.4) 24 (18.3)

First/second-degree relative diagnosed with kidney stone:       

  1.8   0.18No 117 (100) 129 (98.5)

Yes 0 (0.0) 2 (1.5)

Chronic diseases:   

  5    0.025  No 34 (29.1) 56 (42.7)

Yes 83 (70.9) 75 (57.3)

If yes, specify:     

DM 29 (24.8) 32 (24.4) 0.004 0.948

HTN 21 (17.9) 40 (30.5) 5.27 0.022

CVD 3 (2.6) 2 (1.5) 0.33 0.562

Recurrent UTI 2 (1.7) 3 (2.3) 0.1 0.754

GIT disorders 2 (1.7) 3 (2.3) 0.1 0.745
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Stone location:     

Kidney:   

4.83 0.028Yes 41 (35) 64 (48.9)

No 76 (65) 67 (51.1)

Ureter:   0.8 0.37

Yes 34 (29.1) 30 (22.9)   

No 83 (70.9) 101 (77.1)   

Kidney and ureter:   

  3.56   0.059Yes 42 (35.9) 40 (30.5)

No  75 (64.1) 91 (69.5)

If the stones are in the kidney or ureter, are they:   

    5     0.025Bilateral 34 (29.1) 56 (42.7)

Unilateral 83 (70.9) 75 (57.3)

Number of stones identified through CT scan:     

      4.37       0.498

1 46 (39.3) 42 (32.1)

2 26 (22.2) 26 (19.8)

3 13 (11.1) 11 (8.4)

4 6 (5.1) 9 (6.9)

5 4 (3.4) 7 (5.3)

More than 5 stones 22 (18.8) 36 (27.5)

Diameter of the largest stone identified       

      13.5       0.004

 ≤5 mm (0.5 cm) 24 (20.5) 36 (27.5)  

6–9 mm (0.6–0.9 cm) 46 (39.3) 24 (18.3)  

10–19 mm (1–1.9 cm) 36 (30.8) 53 (40.5)

≥ 20 mm (2 cm) 11 (9.4) 18 (13.7)

TABLE 3: Relationship between renal stone recurrence and patients' demographics, family
history of renal stones, and chronic diseases (no. 248)
N.B.: * = Mann-Whitney U test 

BMI: body mass index; DM: diabetes mellitus; HTN: hypertension; CVD: cardiovascular disease; UTI: Urinary tract infection; GIT: gastrointestinal tract; CT:
computed tomography 
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Variables BMI (Mean ± SD) Test P-value

Stone location:          

Kidney  

0.33* 0.741No 29.56 ± 6.13

Yes 29.29 ± 6.09

Ureter:  

  1.04*   0.295No 29.23 ± 6.01

Yes 30.05 ± 6.35

Ureter:  

  0.96*   0.335No 29.65 ± 6.21

Yes 29.02 ± 5.88

If the stones are in the kidney or ureter, are they:    

  0.57*   0.563Bilateral 29.88 ± 6.05

Unilateral 29.2 ± 6.13

Number of stones identified through CT scan:  

    5**     0.798

1 29.14 ± 6.05

2 28.93 ± 6.42

3 31.21 ± 7.13

4 29.27 ± 4.13

5 28.57 ± 6.58

More than 5 stones 29.85 ± 5.83

Diameter of the largest stone identified:  

    3**     0.377

≤ 5 mm (0.5 cm) 29.38 ± 6.06

6–9 mm (0.6–0.9 cm) 29.67 ± 6.72

10–19 mm (1–1.9 cm) 29.88 ± 5.81

≥ 20 mm (2 cm) 27.64 ± 5.38

TABLE 4: Relationship between mean BMI and clinical data related to renal stones (no. 248)
N.B.: * = Mann-Whitney U test, ** = Kruskal-Wallis test 

CT: computed tomography 

Furthermore, a multivariate logistic regression analysis was conducted to assess the risk factors (i.e.,
independent predictors) of recurrence among the patients, which found that having a Saudi nationality and
any chronic disease in general were risk factors (i.e., independent predictors) of recurrence among the
studied patients (Table 5). The analysis also found diabetes to be protective against the recurrence of renal
stones, as a high recurrence rate of renal stones was found among those who did not have diabetes.
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Variables B Wald P-value Odds Ratio (OR) (CI: 95%)

Age 0.01 0.99 0.317 0.98 (0.96–1.01)

BMI (kg/m2) 0.01 0.247 0.619 0.98 (0.94–1.03)

Gender 0.2 0.48 0.487 1.22 (0.68–2.19)

Nationality 0.58 3.93 0.047 1.79 (1–3.18)

Residency 0.42 1.68 0.194 0.65 (0.34–1.24)

First/second-degree relative diagnosed with kidney stones 1.34 1.05 0.904 0.01 (0.3–1.21)

Chronic diseases 1.99 6.54 0.011 0.13 (0.02–0.63)

DM 1.77 7.46 0.006 5.89 (1.56–21.03)

HTN 0.16 0.11 0.736 0.83 (0.29–2.36)

CVD 1.33 1.42 0.233 2.79 (0.42–4.01)

Recurrent UTI 1.6 1.01 0.314 3.18 (0.33–3.5)

GIT disorders 0.79 0.46 0.497 2.21 (0.22–2.92)

TABLE 5: Multivariate logistic regression analysis of risk factors of recurrence among the studied
patients (no. 248)
BMI: body mass index; DM: diabetes mellitus; HTN: hypertension; CVD: cardiovascular disease; UTI: Urinary tract infection; GIT: gastrointestinal tract

Discussion
Nephrolithiasis, also known as renal stones, is a common disease with more cases reported among men than
women. Studies have found that having a previous history of the disease increases the recurrence of further
episodes [15]. A meta-analysis of 53 articles and 488,130 enrolled patients, out of whom 17.4% experienced
recurrence, found 12 demographic and clinical factors that increase the recurrence [16], including younger
age, higher BMI, family history of renal stones, personal history of renal stones, hypertension, uric acid
stone, being Caucasian, suspected renal stone episode before the first confirmed stone episode, the
requirement for surgery, any concurrent asymptomatic (non-obstructing) stone, pelvic or lower pole kidney
stone, and completion of 24-hour urine test.

As pointed out in the meta-analysis [16], there are certain inconsistencies in studies regarding the potential
risk factors of recurrence. For example, although higher BMI was a risk factor for recurrent renal stones in
the meta-analysis, a retrospective study involving 1496 patients [17] and a cohort study of 2,239 first-time
stone formers (out of which 707 developed recurrences over a median of 11.2 years) [18] did not find an
association between BMI and recurrence. Such disagreements in the studies involve other factors, such as
the female gender, diabetes, and hypertension, among others; moreover, it reflects the differences in
methodologies, population of the study, and the follow-up period.

In the present study, we retrospectively analyzed the demographic and clinical data of 248 patients with
radiologically proven symptomatic renal stones who were managed at our hospital from November 2018 to
November 2021. The primary goal of this study was to explore the association between obesity and the
recurrence rate of renal stone formation. The mean age of the studied patients was 48.91 ± 14.51 years, and

their mean BMI was 29.44 ± 6.1 kg/m2. We found the disease to be more common among men (as 68.1% of
our participants were men). Moreover, 90 patients (36.3%) had chronic illnesses, and 131 (52.8%) had a
previous history of renal stones. Additionally, most of the 248 patients (35.5%) had only one stone, with the
majority of the stones (35.9%) being medium size (i.e., the stone diameter of 10-19 mm [1-1.9 cm]).

Consistent with the findings of the two aforementioned studies [17,18] and in disagreement with the meta-
analysis [16], we did not find a relationship between obesity and the recurrence rate of renal stones.
However, in the univariate analysis conducted through the chi-squared test (χ2), a significant association (p
< 0.05) was found between the recurrence rate and chronic diseases (more specifically, HTN), unilateral
stones, and a stone diameter of 10-19 mm (1-1.9 cm). Not many studies in the past have examined the
influence of HTN on the recurrence of renal stones. Liu et al. [19] found the urine microbiome of the patients
with a previous history of renal stones to be altered by HTN, which predisposed them to develop more renal
stones and caused disease recurrence. Notably, pelvic or lower pole kidney stones are predisposed to more
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recurrence [16]. However, we found that the stones located in the kidney are protective against recurrence.

Moreover, a multivariate logistic regression analysis of the studied patients found Saudi nationality or
having any chronic diseases to be risk factors (i.e., independent predictors) for recurrence. Additionally,
renal stones and diabetes demonstrate a reciprocal relation [20], as having either one of the two increases
the risk of acquiring the other. While we found diabetes to be protective against the recurrence of renal
stones in the multivariate analysis, Iremashvili et al. [17] found it to be a potential risk factor.

Our study had certain limitations. First, the data were obtained from a single institution. Second, the sample
size of the patients (N = 248, 131 patients with recurrence while 117 without) was small. Third, the study is a
retrospective analysis of the information from the health records with many patients having missing
demographic and clinical data. Finally, our primary goal was to study the relation between obesity and the
recurrence rate of renal stones. Although no significant association was found, that cannot be definitively
concluded as we were unable to fully study the metabolic syndrome. For instance, no analysis of
dyslipidemia or weight circumference was conducted. Therefore, more studies are needed to test that
association.

Conclusions
Although obesity was reported to increase the risk of renal stone formation, we did not find it to be
associated with an increased recurrent rate of the disease in the Saudi Arabian population, which is
inconsistent with other studies conducted on this area in other countries. However, our study found Saudi
nationality, chronic diseases (more specifically, HTN), unilateral stones, and a stone diameter of 10-19 mm
(1-1.9 cm) risk factors for the recurrence of renal stones. Additionally, we identified diabetes and the kidney
as stone location protective factors against recurrence. The sample size of the study was small and therefore,
larger studies are needed to prove these findings.
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Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Research Ethic
Committee at King Abdulaziz University issued approval 143-22. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

References
1. Khan SR, Pearle MS, Robertson WG, et al.: Kidney stones. Nat Rev Dis Primers. 2016, 2:16008.

10.1038/nrdp.2016.8
2. Bishop K, Momah T, Ricks J: Nephrolithiasis. Prim Care. 2020, 47:661-71. 10.1016/j.pop.2020.08.005
3. Corbo J, Wang J: Kidney and ureteral stones . Emerg Med Clin North Am. 2019, 37:637-48.

10.1016/j.emc.2019.07.004
4. Sakhaee K: Nephrolithiasis as a systemic disorder . Curr Opin Nephrol Hypertens. 2008, 17:304-9.

10.1097/MNH.0b013e3282f8b34d
5. Tasian GE, Ross ME, Song L, et al.: Annual Incidence of Nephrolithiasis among Children and Adults in South

Carolina from 1997 to 2012. Clin J Am Soc Nephrol. 2016, 11:488-96. 10.2215/CJN.07610715
6. Keddis MT, Rule AD: Nephrolithiasis and loss of kidney function . Curr Opin Nephrol Hypertens. 2013,

22:390-6. 10.1097/MNH.0b013e32836214b9
7. Sakhaee K, Maalouf NM, Kumar R, Pasch A, Moe OW: Nephrolithiasis-associated bone disease: pathogenesis

and treatment options. Kidney Int. 2011, 79:393-403. 10.1038/ki.2010.473
8. Geraghty RM, Proietti S, Traxer O, Archer M, Somani BK: Worldwide impact of warmer seasons on the

incidence of renal colic and kidney stone disease: evidence from a systematic review of literature. J
Endourol. 2017, 31:729-35. 10.1089/end.2017.0123

9. Khan AS, Rai ME, Gandapur, Pervaiz A, Shah AH, Hussain AA, Siddiq M: Epidemiological risk factors and
composition of urinary stones in Riyadh Saudi Arabia. J Ayub Med Coll Abbottabad. 2004, 16:56-8.

10. Taylor EN, Stampfer MJ, Curhan GC: Obesity, weight gain, and the risk of kidney stones . JAMA. 2005,
293:455-62. 10.1001/jama.293.4.455

11. Al-Quwaidhi AJ, Pearce MS, Critchley JA, Sobngwi E, O'Flaherty M: Trends and future projections of the
prevalence of adult obesity in Saudi Arabia, 1992-2022. East Mediterr Health J. 2014, 20:589-95.

12. Mosli HA, Mosli HH: Increased body mass index is associated with larger renal calculi . Urology. 2012,
80:974-7. 10.1016/j.urology.2012.07.027

13. Carbone A, Al Salhi Y, Tasca A, et al.: Obesity and kidney stone disease: a systematic review . Minerva Urol
Nefrol. 2018, 70:393-400. 10.23736/S0393-2249.18.03113-2

14. Fellström B, Danielson BG, Karlström B, Lithell H, Ljunghall S, Vessby B: The influence of a high dietary
intake of purine-rich animal protein on urinary urate excretion and supersaturation in renal stone disease.
Clin Sci (Lond). 1983, 64:399-405. 10.1042/cs0640399

2023 Alyami et al. Cureus 15(1): e33539. DOI 10.7759/cureus.33539 9 of 10

javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1038/nrdp.2016.8
https://dx.doi.org/10.1038/nrdp.2016.8
https://dx.doi.org/10.1016/j.pop.2020.08.005
https://dx.doi.org/10.1016/j.pop.2020.08.005
https://dx.doi.org/10.1016/j.emc.2019.07.004
https://dx.doi.org/10.1016/j.emc.2019.07.004
https://dx.doi.org/10.1097/MNH.0b013e3282f8b34d
https://dx.doi.org/10.1097/MNH.0b013e3282f8b34d
https://dx.doi.org/10.2215/CJN.07610715
https://dx.doi.org/10.2215/CJN.07610715
https://dx.doi.org/10.1097/MNH.0b013e32836214b9
https://dx.doi.org/10.1097/MNH.0b013e32836214b9
https://dx.doi.org/10.1038/ki.2010.473
https://dx.doi.org/10.1038/ki.2010.473
https://dx.doi.org/10.1089/end.2017.0123
https://dx.doi.org/10.1089/end.2017.0123
https://www.ncbi.nlm.nih.gov/pubmed/15631374
https://dx.doi.org/10.1001/jama.293.4.455
https://dx.doi.org/10.1001/jama.293.4.455
https://pubmed.ncbi.nlm.nih.gov/25356689
https://dx.doi.org/10.1016/j.urology.2012.07.027
https://dx.doi.org/10.1016/j.urology.2012.07.027
https://dx.doi.org/10.23736/S0393-2249.18.03113-2
https://dx.doi.org/10.23736/S0393-2249.18.03113-2
https://dx.doi.org/10.1042/cs0640399
https://dx.doi.org/10.1042/cs0640399


15. Ferraro PM, Curhan GC, D'Addessi A, Gambaro G: Risk of recurrence of idiopathic calcium kidney stones:
analysis of data from the literature. J Nephrol. 2017, 30:227-33. 10.1007/s40620-016-0283-8

16. Wang K, Ge J, Han W, et al.: Risk factors for kidney stone disease recurrence: a comprehensive meta-
analysis. BMC Urol. 2022, 22:62. 10.1186/s12894-022-01017-4

17. Iremashvili V, Li S, Best SL, Hedican SP, Nakada SY: Clinical and demographic predictors of repeat stone
surgery. BJU Int. 2019, 124:836-41. 10.1111/bju.14844

18. Rule AD, Lieske JC, Li X, Melton LJ 3rd, Krambeck AE, Bergstralh EJ: The ROKS nomogram for predicting a
second symptomatic stone episode. J Am Soc Nephrol. 2014, 25:2878-86. 10.1681/ASN.2013091011

19. Liu F, Zhang N, Jiang P, et al.: Characteristics of the urinary microbiome in kidney stone patients with
hypertension. J Transl Med. 2020, 18:130. 10.1186/s12967-020-02282-3

20. Shoag J, Tasian GE, Goldfarb DS, Eisner BH: The new epidemiology of nephrolithiasis . Adv Chronic Kidney
Dis. 2015, 22:273-8. 10.1053/j.ackd.2015.04.004

2023 Alyami et al. Cureus 15(1): e33539. DOI 10.7759/cureus.33539 10 of 10

https://dx.doi.org/10.1007/s40620-016-0283-8
https://dx.doi.org/10.1007/s40620-016-0283-8
https://dx.doi.org/10.1186/s12894-022-01017-4
https://dx.doi.org/10.1186/s12894-022-01017-4
https://dx.doi.org/10.1111/bju.14844
https://dx.doi.org/10.1111/bju.14844
https://dx.doi.org/10.1681/ASN.2013091011
https://dx.doi.org/10.1681/ASN.2013091011
https://dx.doi.org/10.1186/s12967-020-02282-3
https://dx.doi.org/10.1186/s12967-020-02282-3
https://dx.doi.org/10.1053/j.ackd.2015.04.004
https://dx.doi.org/10.1053/j.ackd.2015.04.004

	Influence of BMI on the Recurrence Rate of Nephrolithiasis in the Adult Population of Saudi Arabia: A Retrospective Study
	Abstract
	Objectives
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design, setting, and time
	Study participants
	Data collection
	Data analysis

	Results
	TABLE 1: Distribution of the studied patients according to their demographics, family history of renal stones, and chronic diseases (no. 248)
	TABLE 2: Distribution of the studied patients according to clinical data related to the management and type of renal stones (no. 248)
	FIGURE 1: Percentage distribution of the studied patients according to recurrence (previous history of renal stone) and recurrence frequency (No. 248)
	TABLE 3: Relationship between renal stone recurrence and patients' demographics, family history of renal stones, and chronic diseases (no. 248)
	TABLE 4: Relationship between mean BMI and clinical data related to renal stones (no. 248)
	TABLE 5: Multivariate logistic regression analysis of risk factors of recurrence among the studied patients (no. 248)

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


